Differentially expressed genes between monocytes and the four TAM populations were identified (log2 fold change > ±1 and FDR<1%). Barchart depicts the number of differentially expressed genes that are shared between the different groups as in Figure 1I . Mean ATAC-seq
Mean H3K27Ac ChIP-seq mice.
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SUPPLEMENTAL EXPERIMENTAL PROCEDURES
Mouse models and cell lines
Mice Flk2-switch (Flt3:Cre, Rosa26:mTmG) mice were kindly provided by Dr. Camilla Forsberg (UCSC) (Benz et al., 2008; Boyer et al., 2011; Muzumdar et al., 2007) . Only male mice showed expression or transmittance of Cre, and as such only male mice could be used for these experiments. Cx3cr1:CreER-IRES-YFP mice were obtained from Jackson Labs and bred to Rosa26:lsl-TdTomato reporter mice (Jackson Labs) (Madisen et al., 2010; Parkhurst et al., 2013) . Nestin:Tva (nTva) mice in a mixed background, as described previously, were bred to C57BL/6 background for 10 generations (Holland et al., 1998; Quail et al., 2016) . Pten Flox/Flox mice (C57BL/6 background) were obtained from Dr. Charles Sawyers and Dr. Brett Carver (MSKCC) (Trotman et al., 2003) . CAG:GFP mice (Okabe et al., 1997) were obtained from Jackson labs. Athymic nude mice were obtained from NCI Frederick and maintained at MSKCC.
CAG:RFP mice (Long et al., 2005) were obtained from Jackson labs and crossed to Athymic nude mice for 10 generations. All animal procedures and studies were approved by the MSKCC Institutional Animal Care and Use Committee (protocol 04-08-022).
Brain tumor models
For the glioma models, intracranial injections were performed on 5-6 week old mice as previously described (Pyonteck et al., 2013) . Briefly, mice were fully anesthetized with ketamine/xylazine and bupivacaine was applied as a local anesthetic. Using a stereotactic apparatus, cells were injected into the right frontal cortex (1 mm Massague (MSKCC) and labeled with a triple imaging vector (Tk-GFP-Luc) as previously described (Bos et al., 2009; Ponomarev et al., 2004; Sevenich et al., 2014) .
99LN cells were derived from a metastatic lesion in the lymph node of the MMTV:PyMT genetically engineered breast cancer model (C57BL/6 background). Cells were screened in vitro for their invasive capacity in a transwell assay, passaged once in vivo in a C57BL/6 mouse and selected in vivo for their brain homing capacity as described previously for the MDA-MB-231 BrM variant (Bos et al., 2009 ). All cell lines were maintained in DMEM with 10% fetal bovine serum with penicillin and streptomycin.
Tamoxifen lineage tracing and bone marrow transplantation Cd68 staining ( Figure 1J , Figure 2D ), the TdTomato signal was assessed using a filter set centered around 546nm, with negligible signal present in the 594nm filter set used to collect the Cd68 signal. Images were obtained on a Zeiss Z1 AxioImager equipped with a TissueGnostics stage. Tiling images were acquired at 20x magnification using TissueFAXS (Tissuegnostics). Single images at 20x and 40x were either acquired using Axiovision (Zeiss), or extracted as single images from the TissueFAXS tiling image acquisition application (for representative images shown in Figure 1C , 1F, 1J, 2D and 4D).
External dataset download and analysis
All TCGA data was analyzed using the web-portal Gliovis (http://gliovis.bioinfo.cnio.es).
Normalized gene expression data for the Immunological Genome Project (ImmGen) was obtained from the GEO under accession GSE15907 (Gautier et al., 2012) . RNAseq, ATAC-Seq and ChIP-Seq datasets for tissue resident macrophage transcriptional and epigenetic profiling were downloaded from the SRA using the NCBI SRA-toolkit from the following GEO accession numbers: GSE62826, GSE63338, and GSE63339 (Gosselin et al., 2014; Lavin et al., 2014) . RNA-sequencing data on microglia and peripherally-derived macrophages in the non-malignant brain were downloaded under accession number GSE68376 (Bruttger et al., 2015) . Each of these datasets was mapped to the mouse genome mm10 as described above. For ChIP-seq and ATACseq datasets the STAR parameter "--alignIntronMax" was set to 1. PU.1 ChIP-Seq peak calling was performed with HOMER (Heinz et al., 2010) . Peaks were considered within a promoter if they fell within 2kb upstream or 0.5kb downstream of the nearest transcription start site. Enhancer regions were considered up to 50kb upstream and downstream of the nearest transcription start site, excluding the promoter region.
Deeptools was used to assess ChIP-seq and ATAC-seq density over the indicated windows surrounding either transcription start sites, or PU.1 binding sites within enhancers (Ramirez et al., 2014) . The findPeaks script with HOMER was used to identify peaks for PU.1 binding with default parameters. The annotatePeaks.pl scripts in the HOMER suite was used to find enriched motifs in ChIP-seq peaks and in gene sets identified through RNA-sequencing. For promoter motif enrichment, only known motifs were considered in regions 300bp upstream and 50bp downstream of the transcription start site.
Transcription factor activity analysis:
Transcription factor (TF) activity analysis was performed as an adaptation of two previously published methods: RegulatorInference (Setty et al., 2012) and ISMARA (Balwierz et al., 2014) . Briefly, a set of transcription factor binding sites (TFBS) was screened across the promoters (500bp upstream and 50bp downstream of the transcription start site) of each gene present in the mouse genome (mm10). TFBS were predicted from known motifs provided by HOMER. The AnnotatePeaks.pl script in HOMER was used to make presence and absence calls for each TFBS in each promoter region. This was then tabulated into a matrix with TFBS motifs as columns and genes as rows. This tabulated matrix was used in a ridge regression to model log2 gene expression values generated by 'varianceStabilizingTransformation' function in the DESeq2 package in R. The glmnet function in R was used to perform the ridge regression. Lambda, the regularization parameter, was determined for each sample by 10-fold cross validation (Friedman et al., 2010) . The model coefficients for each TFBS motif were z-scored. Differentially enriched TFBS motifs were determined by evaluating the z-scored values in limma with a fold change cutoff of +/-2 and a false discovery rate of 5% (Ritchie et al., 2015) .
Statistical analysis and graph generation:
All statistical analyses were completed using R (version 3.0.1), GraphPad Prism Pro v6, Gliovis (http://gliovis.bioinfo.cnio.es/) or as indicated in the bioinformatics section of the methods. Heatmaps were drawn with the ggplot2, gplots (Warnes et al., 2015) packages in R. Flow cytometry biplots and histograms were plotted in FlowJo v10.8.
ATAC-sequencing tracks were visualized in IGV v2.3.66. Venn diagrams were drawn with the VennDiagram (Chen, 2015) and Vennerable (Swinton) packages in R. All other scatterplots, barplots, and boxplots were plotted with the ggplot2 package in R or with GraphPad Prism Pro v6. All boxplots are depicted as Tukey-boxplots with median values, boxes indicating 25% and 75%, and whiskers extending to 1.5 times the interquartile range. All code used in this study can be found at the following website:
https://bitbucket.org/bowmanr/joycelab-brain-tme.
